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losses in the electrodes were determined by measuring the quantity of heat 
set free in the electrodes and in the casing of the chamber. As the arc 
length is increased from 1 to 5 cm, the portion cf electrode losses drops 
from 80 to 45 %. ‘The volt-ampere characteristics of a helium arc are 
shown in Fig. 4, and the arc voltage as a function of helium pressure is 
plotted in Fig. 5. Finally, the results are compared with the theory of 
the: "channel model" of arcs (H. Maecker, Erg. d. ex. Naturw., 2 » 293, 
1951; W. Finkelburg, H, Maecker, Handb. d. Phys., 22, 254, 1956). Summing 
up: 1) If the gas surrounding the arc rotates, it is possible to obtain. 
stable long arcs at helium pressures of 1 - 100 atm. 2) In arcs longer 
than 5 cm the greater part of energy is set free in the column. < At 
pressures above 20) - 30 atm, radiation losses will predcminate. 4) A 
study of the interconnection between pressure, voltage drop, and current 
in the arc makes it possible to calculate the radius of the arc channel, 
the plasna temperature, and the ionization degree. There are 5 figures and 
10 references: ‘1 Soviet and 9 non-Soviet. 
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E039/E135 
AUTHORS : Borovik, Ye.S., and Usikova, N.G. 
TITLE: _, The properties of mixed ferrites of barium and 
strontium 
PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 1962, 
470-474 
TEXT: Barium and strontium ferrites belong ‘to the class of 


hard ferromagnetic materials but, by comparison with magnetic 
alloys, these ferrites have a lower induced residual Br and low 
magnetic energy (BH)max» although they have an increased 
coercive force He. According to the literature the magnetic 
energy of hard ferrites can be increased by the introduction of 
certain oxides. In this paper is described an investigation of 

the mechanical and magnetic properties of mixed hard ferrites of 
the composition: Ba, _,Sr,0 ° 6Fe,0,. These ferrites were 


prepared from the appropriate mixture of barium and strontium 
carbonates and iron oxide, initially fired at 1100 Cc. The 
resulting ferrite was ground and pressed into samples of 
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1 cm length and 0.18 cm? cross-section at 17 tons/cm®, They 
were then fired at 1200-1300 °C. The magnetic measurements wera 
made by the field reversal method for fields up to 7000 oersted 
at room temperature. In this system of ferrites there appears 
to be a non-monotonic dependence of properties on composition, 
For the optimum temperature of sintering the ferrite 


Bay 755¥o 950+ 6Fe,0, possesses better, and the ferrite “7 


Bay 95569 750-6Fre 0 worse properties than pure ferrites. The 


better properties of the former are a measure of its superior 
sintering qualities. All the magnetisation measurements were 
reduced to a single value of density 4.8 g/cm? for comparison 
(sintering temperature 1230 °C), The maximum on the (BH) max 
curve occurs at x = 0.25, and the minimum at x = 0.75. 

Values of the microhardness of samples of ferrites of different. - 
composition were also measured, It is clear that a mixed 


ferrite of the composition Bay 75% 9, 50+ OF e504 is a better 
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magnetic material than the pure ferrite of barium and strontium, 
Professor B.Ya. Pines is thanked for his advice. 
There are 5 figures and 2 tables. ; 


ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet imeni 
A.M. Gor'kogo 
(Khar'tkov State University imeni A.M. Gor'kiy) 
SUBMITTED: -Initially, May 3, 1961; . \ 
: After revision, September 12, 1961. 
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AUTHORS : Borovik, Ye.S., Mamaluy, Yu.A. 


TITLE: The magnetic susceptibility of coarse grained. 
hexagonal. ferrites “ 


PERIODICAL: Fizika motallov i metallovedeniye, v.14, no.1, 1962, 
146-147 © Bo 
TEXT: In previous articles the authors studied as functions of 
temperature the susceptibility of hexagonal ferrites of Ba, Sr, 
Pb, whose special feature is the absence of an increase in the 
initial susceptibility on approaching the Curie point (absence of 
Hopkinson effect). This feature could be due tv some special 
feature of magnetic structure leading to a higher coercive force Xx 
and might not be a typical property of the materials. It was 
accordingly of interest to test these ferrites when produced at 
higher firing temperatures, i.e. when they had coarse grains. 
The barium and strontium ferrite specimens were prepared as before 
but were twice fired at 1400°C for 1.5 hours, during which the 
grain size grew to 1 mm in cross-section. The result was a 
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considerably reduced coercive force, for instance for the bariun ne 
ferrite from 3050 to 300 Oe, yet the Hopkinson effect remained 
absent. Its absence is therefore typical of hard hexagonal 
ferrites and is not due to special features of the domain 
structure in the condition of high coercivity. There is 1 figure. 


ASSOCIATION: Khar'kovskiy gosuniversitet im. A.M.Gor'kogo 
(Khar'kov State University imeni A.M.Gor'kiy) 


SUBMITTED: October 17, 1961 
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2Y.7 200 E073/E420 
AUTHORS ; © Borovik, Ye.S., Yakovleva, N.G. es 
TITLE: — The influence of texture on the magnetic propertiés of | 


mixed ferrites of barium and strontium 


PERIODICAL: Fizika ‘metallov i metallovedeniye, v.14, no, 6, 1962 
927-930 


TEXT: of the statistically isotropic maxed ferrites, the 

ferrite Bag 755F0,950-6Fe203 has the highest magnetic energy, 
réaching 1.45°x 166°Gauss Oe. Mixed ferrites of this system which 
were statistically anisotropic, due to texture,were investigated  . 
from the point of view of determining the possibility of increasing y 
the residual induction 5B, and maximum magnetic energy (BH) max. | 
The anisotropy was produced by applying a magnetic field (§500 Oe 
at the beginning, 10000 Oe at the end) during the process of 
pressing the powder-water mixture; after which the powder was 
additionally compressed (4 tons/cm2) in the ‘same die, The 
pressings were then dried and sintered at 1100 to 1260°C for 

1 hour. To permit accurate determination of the influence of the: 
anisotropy, identical isotropic specimens were produced by 
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pressing in the absence of a magnetic field, ‘The optimun 
sintering temperature proved to be 1230°C and for this temperature 
the ferrite Bag, 5$ro,250+6Fep05 had the highest (BH) max 
equalling 2.9 x 106 Gauss Oe, a residual induction - By equall:ng 
4000 Gauss and a coercive force jyHe of about 3000 Oe. j 
(BH) max of the anisotropic specimens was almost twice as high and DS 
Bry and jyHe were almost the same as the respective values of the “- 


_ isotropic control specimens, The obtained results are. 


ASSOCIATION: Khar 'kovskiy gosudarstvennyy universitet 
(Khar'kov State University). 


SUBMITTED: October 14, 1962 (initially) 
May 12, 1962 (after revision). 
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£/057/62/032/004/008/617 
3162/3102 

A4, 9300 

AUTEORS: Borovik, Ye. §$., and Limar', A. G. 

TITLE; Production of pulsed magnetic fields in cnils cooled to low 

tamperatures 
PERIODICAL: Zhurnal. tekhnicheskoy fiziki, v. 32, no. 4, 1962, 441-444 


TEXT: The problem of the maximum possible strengths pulsed magnetic fields 
is considered from the view point, of the mechanical properties of coils 
cooled to low temperatures. Two types of coils were investigated: Coil 
no. 1: 1230 turns of “.62 mm copper wire d = 0.6 om, D/d » 12.5, 

1/ad = 16; R®300/R29 = 120. When a capacitor bank of 0.1 F and 740 v was 


discharged across the coil, a field of 300 koe was produced, lasting 

0.05 sec from the start of the pulse up to the field maximum. This field 
Was accompanied by a scarcely noticeable increase in resistivity at 
hydrogen temperature. Coil no. 2: 266 turns of 0.35-mm wire; d = 0.26 cn, 
D/a =a 7.5; 1/4 = 7.5; to increase the strength glass cloth impregnated with 
BO-4 (BF~4) glue was placed between the wire layers. On the outside the 
coil was also wrapped with a few layers of impregnated glass cloth. After 
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the coil was prepared the &lue was polymerized. During the experiments the 
coils were immersed in liquid hydrogen. The mechanical stresses in multi- 
layer magnetic coils were investigated. The stresses were measured as 
dependent on the current Passing through the coil. This function is most 
sensitive to the central cross-section of the coil. Radial forces proved 
to be most dangerous. 4 formula is given for the maxinun mechanical 
stresses developing in long single-layer short-impulse coils as well as a 
“general expression for the mechanical stresses in the coil. The results of 
these calculations and experiments show that to obtain the maximum fields 
it is expedient to design coils with a high ratio of outer external 
diameter to the inner D/ad and high ratio of the coil length to the inner 
diameter (1/d). By using pulsed coils cooled to low temperatures, it is 
possible to carry out investigations in strong fields with low consumption 
of energy. Glass-sloth packing makes it possible to use fields of up to 


#7500 koe. There ig 1 Ligure. 


ASSOCIATION: Fiziko-tiekhnicheskiy institut AN USSR Khar'kov (Physico- 
technical Institute AS UkrSsSR Khar'kov) 
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ae Production of pulsed magneti Fields of ‘long dunation 


:.. Fiitka. plazmy i probleny. praviyayemogo texmoyadernogo sinteza;- 2 
deady I:konferentsit po fizike “plagny i probleme upravlyayemykh = 
tersoyadernykh ‘ceaktsiy.. Fiz.—tekh. inst. AN Ulr.SSR. Kiev, 
Izd-vo AN. Ukr, SSR, 1962. 144-148 

TENT: «Experiments were made to determine the increase in the current= oe 
_. carrying capacity of coils wound with’ commercial wire (copper) cooled with liquid 
-spydrogen, When a pulse is: discharged in such a coil, the buildup of the mag~ 

“netic Field is not Limited by. the resistance and more energy goes into the 

field, which can be made bith more intense and longer. The tests have shown 

that the heating cenditioris of the coil placed in liquid hydrogen are nearly 
- addabatie,. which helps the production of longer pulsed magnetic fields, but that 

not all the. energy stored in the discharge capacitors is utilized, only about 
 gne-third going. into the magnetic energy and one-half remaining in the capacitors. 
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"AUTHORS: Borovik Ye. S,, Busol Fs I., Grishin S. PF. | 
"“PITLE: Investigation of possibility of obtaining stationary magnetic fields — 
- in coils cooled with liquid hydrogen - ae 


. SOURCE: Fizika plazay i-problemy.upravlyayemogo termoyadernogo sinteza; 
doklady I konferentsii po fizike plazmy i probléme upravlyayemykh 
termoyadernykh reaktsiy, Fiz.-tekh, inst. AN Ukr. SSR. Kiev, Izd-vo 
AN Ulm. SSR, 1962. 148. ee le , 


. “TEXT: The possibility is ‘discussed of reducing the energy consumed in the 
- production of large stationary magnetic fields with the aid of coils made of pure 
- Copper end aluninum, cooled with liquid hydrogen. For the purest commercial 
-, aluminun the power exited cin the cooled coil decreases by about 500 to 1000 times, 
The overall gain in energy, with allowance for modern liquefaction equipment, is 
‘five-fold. The maximum heat loads were investigated under different cooling con. 
_ ditions for coils made of copper wire, the resistance of which is 100 times less 
at 20.4°K than at room temperature. Passage of liquid hydroger, through the coil 
inoreases the heat removal ly several times compared with natural convection. 
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The increase rises with the Reynolds. mmber, In. the case of natural convection — 
. the heat load is approrimateliy 0,2 watt/sq.om and rises to 0.45 watt/sa.em when | 
~ Liquid~hydrogen cooling is used. For a coil with inside diameter 2.2 om, o.d. 

7 chy and length 6.2 om a Field of 43 kOe was maintained about 1 Second, and 34 
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‘construction of which is deseribed in.detail.. Tt is concluded that 4 neliwa con- 

-. densation pump can be relially protected against appreciable radiation and is thus 
‘yell suited for pumping oF magnetic trap. A preliminary project of magnetic trap 
with heliun condensation. pump and with coils cooled with liquid hydrogen is des-: 
oribed, There are tun fisures. The only foreign work referred to is an article 
. by Varnerin and Carmichael (ref. 1, J. Appl. Phys. 28, 913 (1957). 
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AUTHGRS : Borovik, ik, YeoSe, “Vakoviewa:, NG. | 
TUE : Tnvestiod tion of the magnetic properties of binary | 


systems of the nixed ferrites Leadsban tin and 
lead=strontiun 


LiERLODICAL: Fizila metallov i motallovedeniye, Vel5, no,l., 1965, 


151- 153) ; 
TEXT: The investigation of the binary ‘aysten Ba 12~,Pb;0. 6Fep05 a 
and Srj1.xPb,0.6Fe,05 may lead to new high-coercivity materials. 
These ferrites were produced by solid-phase reaction. between 


fecvie oxide and carbonates of barium, strontium and. lead. Mixed. 
Bi-Pb ferrites were produced from the powders BaC03, PoCOs and 
reo03, whilst Sr-Fb ferrites were produced. from the powders 
SECs, PbCGs and ere in weight. ratios corresponding to the 
respective Stoichiometric compositions. The powders were 
carefully mixed with water for several hours and then roasted. for 
5 hours at 900°C; blanks were pressed from the roasted: powders 
and sintered for 1 hour at various temperatures to produce . 
cylindrical specimens 0.7 to 1 cm long and about 0.16 cm“ cross~ 
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investipation of the magnetic ... * -£073/E420 cy tg Ooo hnects te 
ceetion, The magnetic preperties were measured in fields of up. — 

to 7OCO Ce. The waximun magnetic energy (BH) pax for. the mixed - 
ferrites did not exceed appreciably the respective value of the — 

nure barium ferrite, whatever the sintering temperature, but for . 
{he sintering temperatures of 1200 and 1230°C it was considerably — ‘a 
greater than that of the pure lead ferrite.  (BH)max reached | 

1.5% 1¢6 gauss Oe for ferrites with x € 0.5 anda sintering 
temperature of 1230°C. By; showed a nonmonotonic dependence on’ 
composition for all the sintering temperatures; the maximum | 
residual induction was 5600 gauss for Bag, 25Fb0,750-6Fe203 and. 

a sintering tenperature of 1230°C. .. With increasing lead content. 

the coercive force of mixed Ba-Pb ferrites decreased and the 
coercive force also decreased with increasing sintering | - 
temperature from 11CC to 1230°C. . For the ferrite ‘Srj}-yPb,0,6Feg03 
the best results were obtained with a sintering temperature of . - 
r20c°C, 1.55 x 106 gauss Oe for (x ~0.25).. For these 
compositions as well as for compositions with: x™~ 0.75, the 
maxima on the (Bll)max = £(x) curves were observed for all the 
sintering temperatures. With optimum sintering ‘By reached 
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' 26c0 to 2900 gauss for mixtures with ‘Yow: ocktente’ ‘of Pb, ‘The ae 
cocrcive force of Sr-Pb ferrites decreased with increasing Pb 
content; the absolute values of yH, decreased with increasing 
sintering temperature. The results show:that these mixed =. .. 


ferrites are of practical interest as good, hard. ferromagnetic 2 Se a 
naterial]s and it is advisable to investigate: the. ternary s system or 4 
VU 


the mixed ferrites barium, strontium and: Lead. ahere: are . 


4 figures. 


SOGCIATION: Khar 'kovekiy: cakaleecsivet: dis arn Gor hone. . 
(Khar 'kov State Waivers2¢y. imeni AMe pees ey 


SUDMITTED : April 4, 1962 
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es £032/2514 
“AUTHORS: | Borovile,: Ye.S. and Mamaluy, Yu.A. 
. TITLE: - Acstudy of the temperature? Gependence of the. 


susceptibility of strontium and lead ferrites above. 


- the Curie point : 
PERIODICAL: Fizika metallov i metallovedeniye, v. 15, no. 2, 
1963, 300 - 302 : 
_ TEXT: The ferrites Pbo. (Fe,0.)¢ and Sr0. (Fe,0,)¢ were 


prepared from stoichiometric mixtures of the carboriates of Sr aad 
.. Pb and Fe,0,. They were pressec into, specimens of 60 x 5 x 5 ma 
“and annealed at 900 °C for one hour. They were then reduced to 
1.5 x 1.5 x 60 mm by: a grinding wheel and baked at 1 200 Se, . The 
paramagnetic susceptibility was measured by the Gouy method 
(Borovik-Romanov anti Kreynes - Znetr, 1955, 29, 6, 790) and the 
results obtained ar¢ shown-in Fig. 1, in which -1 represents the 
strontium ferrite and 2 the lead rerrite. ‘As can be seen, these 
curves do not tollow the Curie-Weiss law. The constants of Neel's 
_ theory. (Ann. du Phys.,. 1948, 3, 157) are evaluated for the 
- strontium and lead ferrites and for the Ba, Mg, Ni and Mn ferrites, 
Card .1/3 . 
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. for welch: data: ave. ‘been “published. It is bsaetuaia that since 
‘these’ constants are: “not very different, the molecular field 
constants of hexagorial and cubic ferrites are approximately the 
same, The atomic Curie constant for the Fe ion in the Ba, Pb and 
Sr ferrites is found to be 4.75, 5 and 4.25, respectively, which 
is in fair: agreement, with -the result reported by Neel for Fe", 


ASSOCIATION: . Khar'tkovskiy gosudarstvennyy universitet 
; eS {Khar 'kov State University) 
SUBMITTED: |—s July. 10, 1962. 
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| SOURCE: Fizika netellov 1 | notalloredentye, + Ve 15,. no. 4, 1963, 511-517 so ae 


beans TAGS: © ternery Territs system, ferrite amotio. property, Ba, sry, Py ilghly be 
ee ferromametic material” : my 


| ABSTRACT - The present work is.a. -eontinuation of an . earlier investigation a ‘the | nan 
7 ‘authors. However, in the present case ternary instead of binary systems of: come 
| posite Ba, Sr, end Pb: ferrites were ana2yzed, The goall was to produce higly 
leoercive ferromagnetic materials, A new technique was used in the preparation of 
‘hexagonal ferrites, It differed from the stendard procedure in the the first, : 
‘stage (a preliminery annealing of BaCO sub 3 and Fe sub 2 Orsub 3 powder) was omite: 
ited. The relatiors between the magnetic properties of the ternary ferrite systems } 
to the ferrite composition were determined, The variations in the maximum magnetic: 
‘renergy in a ternary system were also defined and are illustrated in a trilinear 
| chert. The magnetic properties of the best triple-ferrite Conyess one were 
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| ACCESSION NR: AP3000093° yh 3 
-| tabtlated, as were the caloulated lattice constants for certain hexagonal ferrites, : 
_ |The authors conollude that: the changes in the technique used considerably improve 
‘the properties oi* the compounds, The optimal. sintering temperature was 12306 ; 
‘maintained for one hour, According to X-ray analysis, the composite ferrites of |. 
{binary and ternary systems represent solid replacement solutions with a hexavonal 
ilattice, The increase in BH is due mostly to the increase in residual induction i 
; and to an improvement in ‘he hysteresis loop, The reason. for thig improvement is 7 
;not clear and requires futher study, In conelusion the authors express their 
: _.; appreciation to_B, Ya, Pines, for valuable advice and the discussion of the resulta, 


.;Orig. art. has: 2 tables and &é figures, i 
ane Kher'covekiy gosndarstvenny*y universitet im A, M, Gor' koa (Kharkov | 
| State University) aa amines 
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‘AUTHORS: Borovik, Ye. S.3 Yakovleva, N. G. 6s" 
See OS rA\ : yh Al CY 
TITLE: Magnetic properties of mixed anisotropic Ba, Sr, and Pb terri tee 


SOURCE: Fizika metallov 1 etallovedentye, v. 15, no. 4, 1963, 633-635 


_ {strontium, lead 

|ABSTRACTs The influence of grain orientation on the magnetic properties of mixed 
ferrites was studied. The textured samples were prepared from the isotropic ; 
ferrites by the wet grinding, pressing between the poles of an electromagnet, and . 
‘sintering. Their magnetic yroperties were measured in the direction of the magnetic. - 
|Faere imparted during the texturing precess. The average values of the magnetic . 
‘parameters obtained for several sample groups of given compositions are tabulated, 
\The maximum magnetic energies of all the ternary systems approach the high level . 
‘found in enisotropie Ba ferrite. The textured ferrite Sr9,'75Pbo9.250 x 6Feg03 has 
ithe highest magnetic energy of 4.4 x 106 gauss-ergs. Since the ec tavects Tesed 
jobteined are not ideally rectangular, the authors conclude that the megnetie proper- | 
lties of the ferrites may be advanced further by improving the texturing procedur:. uss 
(Orde. art. has: 2 figures and 1 table. 
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AUTHORS: Borovik,,.¥2..,5¢—, Busol, F. I., and Kovalenko, V. A. 
TITLE: The investigation of the possibility of using a helium con- 


densation ump for evacuation of Magnetic traps 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 55, no. 1, 1963, 100 + 104 


TRXTs This report deals with the extreme thermal loads that grise in a helium 
condensation pump, operating under radiation condition at ~3°K, and with ; 
how to combine sufficiently effective thermal Screening of the source with 
a sufficiently high pumping velocity. The experiments were carried out in 
& vacuum chamber enclosing small metallic containers of liquid helium. A 
surface cooled by liquitl helium can evacuate hydrogen only if the heat 9 
added to this surface is considerably less than Verit 7 (3 to 5)+1074 w/om 


oy 


increases by jumps. The helium condensation pump constructed with a view 

to studying the possibility of screening such a pump against a large re- 

lease of heat in the region of the heated Plasma proved to be suitable for 

., the ph hata of magnetic traps, It consists essentially of a cylindrical 
‘Card 1/92 : ; ‘> 


At the critical heat load the temperature of the walls: of the container a 
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8/057/65/033/001/042/017 

The investigation of the ... B125/B186 ; 

tank containing several annular screens filled with liquid helium or hydro~ 
‘gen. It is protected by a copper screen, cooled by liquid nitrogen from : 

the radiation of the walis of the vacuum chamber and by a water screen ané 

a nitrogen screen from the radiation in the working volume. A helium cdn- 

densation pump can be effectively protected against a rather intense radiz- 
‘tion. The radiation transmissivity coefficient @ can be brought down ever. 


below 3.5*107> by a careful preparation of the “nitrogen’screen", In the 
present model a pump velocity of 1.25 1/sec nitrogen or 4.68 1/sec ey. 
w 


is attained per om? of the inner surface of the water screen. This is 
about 1/g of. the critical pump velocity. For more. critical heat load, a 
helium condensation pump with continuous liquid current and simultaneous 
evacuation of the helium vapor should be designed. Preliminary experi- 
ments show promising results. There are 3 figures and 1 table, 


. ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar/kov (Physico- 
technical Institute AS UkrSSR, Khar'kov) 


'’ SUBMITTED: May 30, 1960 
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“AUTHOR: Borovik,Ye.S.; Busol,F.I.; Yugerov,V.B.; Skibenko, Yo, J. a 
Eee 


TITLE; Investigation of a s:personic carbon dioxide jet as a target for ionic 
charge exchange ' 


SOURCE: Zhurnal telhnicheskoy fLiziki, v.33, no.8, 1963, 973-981 


TOPIC TAGS: high energy noutral beam , charge exchange targct ., CO2, HW, hydrogen 
AUSTRACT: As par: of a combinuing progran directed toward obtaining hich energy 
beams of neutral hydrogen and deuteriuna atoms, tne charge exchange between a high 
energy proton bean and a supersonic carbon dioxide jet was investigated. The proton 
beam Was produced in an are source of the tyne deseribed by J.Kistemaker and H.L. 
Dowes Dekker (Physica, 16, 193, 1950); it was focused by a three element olectro- 
static lens and energod through a l ma aperture. The beam curront was about 1 mi 
and the proton onurgy was varied froa 15 to 25 kav. Azter horizontally traversing 
the 30 cm diameter metal charge exchange chaaber, the beam impinged on a calorime- 
ter contained within a Faraday cup. Thus both the beam current and the boan energy 
flux could bo measurod and the fraction of neutral atoms present could be obtained. 
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The jet of purificd carbon dioxide issued fron 
beam ond was caught on a condenser cooled with 
Garbon dioxide flvx was incraased from_6 to 15 
ber rose from (1-£)x10-6 to (8-10) x10" 
Gensavion ef the carbon dioxide. A fur 
whe bean was turncd sean tits is asorised 
* 0135 
en’/sea 
equili: 
auty toe 
who, at our reques., measured the cres., 


ae 


value 


-or 2 thicis target. "In 


obtained. 
in ene. bean ree with inereasing carbon dioxide flux, 


it attained a saturation value of Seria which agrees with the 


onclusion, 
‘ d2ep gratitude to Ee onre St Bi liponke and 0.G. KonovaKov 
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a Lavale nozzle below the proton 
tiuuid nitrogen above it. When the 
em?/sec the pressure within the cher 
this is ascribed to incomplete cor- 


rise in Degasure would occur When 
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of 10-25 
theoretical 
we consider it our. pleasant 


The fraction o o2 
and at a flu: 


cad 


2or capture and loss of @3 of electrons 


Ey fast protons ari ivdyogen atoms in U3." Gsig.nrt. has: 10 Lormula Ss, & figures, 
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ogra: Deviations ‘fron liohler's ‘rule in pure fe alumina 49 


re et ee ckeper. 4 tooret. ta., ve hS, P te “2; 1963, L6-18 


4 TOPIC TAGS: “aluninun, purity, magnotoresistance, Kohler's rule 


= ABSTRACT: ‘The dependence of ‘the ’ wlelistagas on the magnetic field was investi- 

| gated far very pure aluninin. Samples at 20.4%. The purpose was to check: whethor' 
-;Kohler's rule is valid when Rz73/R,,2 exceeds 2000. A noticeable deviation from 

eS iKohler's rule is noted for: ‘hl gecoundy: aluminum sample, and it is pointed out j 

{that both the behavior of. (he resistance in-the magnetic field and the temperature | — 

es | dependence of this resistance are. anomalous, for reasons that are not clear as } 
e ie Orige art, has 1 figure. 


| assccratr cl: -Flziko-tekhnicheskty institut Akaend# nani diedekey Sr ee 
< '(Physicotechnioal Ini Institute, Acad. Soi. Ukrainian SSR) . oe 
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[Lectures on plasma physics | Lektsii po fizike pls zmy. 
Khar'kov, Izd-vo Khar'kovskogo gos. univ. im. A.M .Gor'kogo, 
1964. 241 p. (MIRA 17:7) 
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BOROVIK, Ye. S.3 MIKHAYLOV, I. F., kand. tekhn, nauk; KOSIK, N. Av, inzhe 


Calculation of the heat exchangers of liquefying machines. Izv. 
vyse ucheb, zave; energ. 7 no.53118-120 My '64 (MIRA 17:7) 


1. Fiziko-tekhnicheskiy institut AN UkrSSR, 2. Chen-korrespondent 
AN UkrSSR (for Borovik). 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9 


‘ACCESSION NR: AT40356071 $/2781/63/000/003/0283/02%94 


AUTHORS: Borovik, Y2. S.; Busol, F. I.; Yuferov, V. B.? Skibenk«, 
parrnirmenstade 


Ye. Ie. eee ety 


TITLE: Investigation of supersonic jet of carbon dioxide as a tar- 
get for charge exchange of ions 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
problems of controlled thermonuclear synthesis); doklady* konferen- 
tsii, nOe 3e Kiev, Izd-vo AN UkrSSR, 1963, 283-294 


TOPIC TAGS: supersonic gas flow, gas jet, charge exchange, magnetic 
trap, cryogenic treatment, carbon dioxide, condensation 


ABSTRACT: The descxibed investigation is one of the stages of xen 
search done by the authors to develop a hydrogen-cooled magnetic 
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ACCESSION NR: AT4036071 


trap and produce intense beams of -fast neutral hydrogen or pearance: 
atoms. On the basis; of cryogenic methods developed at the author 
institute, it is proposed to use as iain targets ee 
sonic jets of gases such as CO N Ar, and H, flowing in vacu- 
um and completely condensed on a se eee surface (78K) - The experi- 
ments reported were made with carbon dioxide. The main parameters 
of a supersonic jet of this gas are first derived, pee which the 
experimental setup, the test procedures, and the results are Ge- 
scribed. The investigations give grounds for assuming that in spite 
of the fact that the gas was not fully condensed anc that an invers 
flux oF COs molecules was observed, the use of carbon dioxide as a 
chacge-exchange medium is feasible pa articularly if the yur.ty of the 
gas and the pumping-on rate are inereased. The possibi’ ity of 
maxinum amounts of carbon dioxide that can be frozen or t..ce Cone 
denser and the possibility of constructing a closed-cy:le sys 
also discussed. Puture experiments are planned at ascervainiz 
possible use of other gases and deeper cooling. “The autho rs thank 
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Ya. M. Fogel', D. V. Pilipenko, and S. G. Konovalov for measuring 
the capture cross section and electron loss of fast protons and hy- 
drogen atoms in co,-" Orig. art. has: 4 figures, 7 formulas, and 1 
table. 


ASSOCIATION: None 


SUBMITTED:. 00 DATE ACQ: 21May64 ENCL: 02 
SUB CODE: ME, NP NR REF SOV: 007 OTHER: 003- 
Card 93/5 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9 


Bae 


RNCLOSURE: (21 


ACCESSION wr: AT4O36071 


' Diagram of charge-exchange chamber: ze 


‘1 - chamber, 2 - condenser, 3 - screen, 
‘4’ = copper plates, 5 - outflow chamber, 
6 - Laval nozzle, 7 - Faraday cup with 
calorimeter, 8 - direction of beam motion, __. 
9 - gas inlet, 10 - to%nanometer, 11 ~ to pump. 


pump fo ; 


ry pt , 
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Yield of neutral atoms as a function of 
the COzg flow. Mixed beam of hydrogen 
ions, E = 19.5 keV 
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ACCESSION NR: AT4036072 S/2781/63/000/003/0294/11299 


AUTHORS: Borovik, Ye. S.; Busol, F. I.; Yuferov, Vv. B. 


TITLE: Investigation of supersonic jets of nitrogen and argon 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayerogo 
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i pxob- 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
problems of controlled thermonuclear synthesis); doklady* konferen- 
_tsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 294-299 


TOPIC TAGS: supersonic gas flow, gas jet, charge exchange, magnetic 
trap, cryogenic treatment, argon, nitrogen, vacuum techrigue 


ABSTRACT: This is a continuation of a companion paper (Accession Nr. 
AT4036071), except that the gases tested were argon anc nitrogen, and 
the condenser was cooled to hydrogen temperature (20.4K). In addi- 
tion, in the praesent setup it was possible to protect the working 
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volume of the trap against the entry of jet molecules by an "abso- 
. lutely black" channel, constituting a tube cooled to low tempera- 
ture. The experiment: demonstrated the feasibility of the use of 
hydrogen cooling for the development of supersonic gas target jets, 
and that no additional technical problems arise in this connection; 
in fact, the vacuum can be improved somewhat. The experiments have 
also shown that tubes which are cooled with liquid hydrogen or 
liquid helium are practically “absolutely black" to the molecules 

of all gases with sufficiently low vapor tension at the corzespond- 
ing temperature. It is suggested that in conjunction with effective 
pumping methods this method of protection will find application in 
thermonuclear and other devices where large pressure drops are neces- 
sary in high or superhigh vacuum. Orig. art. has: 3 figures, 2 for- 
mulas, and 1 table. 


ASSOCIATION: None ; ae 
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‘Yield of neutral molecules as a function 
of tte gas flow. E = 15 (1) and 23.5(2) 
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ORG: Academy of Sciences ‘UcrSSR, Ph sicotechnical Institute (Akademiya nauk UkeS R, 
Fiziko-tekhnicheskiy institit) a : 

= TITLE: Ionization of fast hydrogen atoms in strong magnetic fields 

SOURCE: . AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 052/P-011, 1964, 

'| Ionizatsiya bystrykh atomov vodoroda v sil'nom magnitom pole, 1-6 

; ooh pe 244g 3 5 
TOPIC TAGS: supersonic flow, gas ionization, strong magnetic field, fast particle 


ABSTRACT: The ionization of} fast (30 kev) hydrogen atoms moving through a strong mag- 


| netic field was measured. The magnetic field, reaching a maximum of 60 kg, was pio- 
| duced by a multi-turn solencid having a good field uniformity. The neutral beam was 
obtained through charge exchange of the ions passing through a supersonic jas fons : 
{A schematic diagram shows the set of electrodes used in determining ions and electrons 
; The neutral beam current (about 107% amp) was obtained by using a sensitive calorj- 

| meter calibrated by an ion beam. Typical ion and neutral currents and magnetic field 

oscillograms are shown, Such data was used to obtain the graph of the fraction of 


| ionized specie as a function of the magnetic field (figure 1). This result: and other 
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datz lead the authors to con- 


4, Clude that at lower magnetic 
144 Clb/cw) fields (in the range 32-51 kg) 
* . |. the atoms with the principal 


G6. 
re oe quantum number n = 9 are ioniz- 
; ‘ad predominantly. At higher 
ee Pace values of the magnetic field, 


‘ atoms with n = 8 are also = 
ionized and the fraction of 
' donized atoms begins to in- - 
"crease rapidly. This’ work © 
‘agrees. with the measurements of} - 
‘the fraction of the hydrogen 
atoms which are ionized in. 
other reported experiments. 
Orig. art. has: 3 figures. 
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‘ AUTHOR: Knyazev , Yu.P. ; Mitin,R.V. ; Petrenko,V.1I.; Borovik ,Ye.3- 7 
x . 1 : SRA OR Fy biesciee ieb . . 


TITLE: Radiation of a high pressure argon arc” 


’ SoURCE; Zhurnal tekhnichesikoy fiziki, v.34, no.7, 1964, 1224-1230 
: TOPIC TAGS: “arc radiation, arc stability, high pressure arc, argon plasma i 
“ARSTRACT: The authors have previously described a methed for stabilizing @ high - 

: pressure arc by causing the surrounding gas to,rotate, and have reported experimen- 
’ tal results obtained with helium and argon arcs (ye.S.Borvnik,R.V.Mitin and Yu.R. 
. Knyazev ,2hTF 31,1329,1961;R.V.Mitin, Yu.R.Knyazev and V.1.Petrenko,ZhTF 34,340 ,1964. 
‘Now they describe two new methods for inducing the stabilizing rotation of the gas. 
.. In one series of experiments a disc bearing a number of vanes was rotated at cne emi 
‘of the arc chamber. With this apparatus arcs up to & em long could be investigated : 
at pressures up to 10 MN/em?. In; another series, gas was injected tangentially td ; : 
the cylindrical wal] of the arc chamber by nozzles, Withdrawn through opernings in ; | 
the end plates, and recirculated by a pump. With this apparatus arcs up to 25 cn ff 
long could be investigated.at pressures up to 2.5 MN/cm®. High pressure rotation 
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, ACCESSION NR: AP4041997 ™ 
stabilized argon arcs betweén water-cooled metallic electrodes were investigated 
with the apparatus mentioned above. Currents up'to 150 A were employed. With fixed’ 
pressure and arc current, the véltage across the arc increased linearly with the 
' length of the arc for arcs more than a few centimeters long. The electric.field 
within the arc column was assumed to be equal to the rate of increase of ara voi- ; 
tage with length. The electric field increased With gas pressire and was approxi- 

rf 


mately 15 V/cm at a pressure of 8 MN/cm?, The radiation of thd arc column wat mea- iL 
sured with a thexmocouple taken from a radiation pyroneter and calibrated with sol~: 
ar radiation against a calorimeter. The radiation was large near the electrodes, i 
but the power radiated per unit length by the arc column was constant and only a | 
few percent less than the product of the arc current by the olectric field in the | 
column. This confirms a previous .conjeature that the energy loss from the arc col- : 
umn by convection is small. Most of the energy supplied to arcs snore than a few Vo , 
centimeters long was lost by radiation. Orig.art.has; 3 formulas, & figuras and L 
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| AUTHOR: Borovik, Yee 525 Vogel", N. Yao; Litvinenko, Yuu red . 
io TITLE: “Study of magnetic :Plux jumps in hard superconductors in pulsed magnetic 
. | fields : 


- + SOURCE: Zhurnal. eksperimental'noy 1 teoreticheskoy fiziki, v. 49, no. 2; 1965, 
ASB Ahks os 4 
— | TOPIC TAGS: ferromagnetic superconductivity, niobium, niobium compound, super- | i 
ied conduct alloy, phase transition | a 

1 


ABSTRACT: The duthors investigated the magnetic-flux jumps ocearring in NbgSn_+7 

; and NoZr7dn pulsed magneti: fields. The. samples were prepared by a procedure ditie | 

| seribed elsewhere (V. D. Brodich et-al., ZhETF v. 44, 110, 1963), and the technique} 

_ of producing strong magnet:Lc-flux pulses was’ one developed by one of the authors | 
{ 
| 


_: earlier (Borovik, with A. G. Limar', ZhETF v. 32, 939, 1961}. The main measure. 
‘ments were made ‘at 4.2K,’ dit some of the measurements of NbySn were made in the 
temperature range 14.5.-18i, The changes in flux accompanying the jumps ranged 
: from 1 x 10° to & G-om®, and the jump durations ranged from 2 x 10°5 to 5 x 10" |: 

-' sec. Each jump is connectiad with a partial penetration of the flux into the super; — 

_, conductor. The relation between the jumps andthe critival fields of the supere |! 
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i gonductor is discussed, as are various factors governing the magnitudes and dae 
-° i tdons of the jumps. ‘Tt ist concluded that the experinental data do not show con- bee 
_. elusively whether the. obsurved flux jumps are associated. with the existence of in- |... 
: |, dividual regions of superconductivity with different: paxameters, or whether they ! a 
~) are connected with sime microscopic processes witich ‘limit the rete of phase transis 
tion. "The authoxs thank Professor M. I. Kaganov, for a discussion of the work.” || 
Orig. art. has: 5 figures and 1 forma. © eS Magee e 
| ASSOCIATION: .Fiziko-tekhaicheskiy institut Akademii nauk Ukrainskoy SSR (Physi.co- 
“| technical Institute, Academy of Sciences, Ukrainian SSB} co, 
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{which fe described in this work. Magnetic fields in the maynetic trap of 10 tesla | 
jwere attained by cooling multiturn ("280 turns) coils with an inner diameter of § | 

jem. Two-stage cooling with liguid nitrogen followed Dy liquid hydrogen to 20.u0K 2 
“made it possible to energize the coil twice an hour, The coils and cooling system | 
construction are described in detail. The inductance and resistance of such coils 
‘was determined to be 0.8 h and 0.21 ohms at low temperature, Two coil sections : 
lwith variable separation along their axis can be used to provide a Suitable magnet- oe 
ic field configuration normally forming a working volume of 3,35°10 "m ? with a qed 
very uniform field. The entire assembly was placed in a vacuum jar in which the i 
neutral injection experinent in performed. Very high capacity pumps (70 m3/sec) “| 
provide the necessary vacuua conditions. Orig. art. has: .6 figures, 8 
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_ {°° | Source; Konferentsiya po fizike plazmy ; roblemam Wwravlyayenogo ternoyadernogo | 
Hees Neintoca: uth, Kharkov, 1963. Fizika Plaay. 7 Problemy ‘Upravlyaienoso te adérnogo 
‘{ > fsinteza (Physics of 


Ogo téirmoy 
Plasna end problems Of controllabie thermonuclean synthesis); 
ea doklady konferentsii , no. 4. Kiev, — 


jaukova dumka, 1965), 431-447 


| TOPIC Tacs; fluted magnetic field, magnetic trap, Coulomb 
- | Netic field, Plasma density, magnetic mirror, 
co ABSTRACT: The Process of filji a magnetic hirpor configuration Of smal) volune, 1 
-j formed by very strong magriatic field, is studfed: The syatem coasidencs is a mag. | 
; netic trap of the GVL-2 device described rik, Ye. S-, Busol, F, I., Kova:.. i 
-lenko, v, A., Yuferoy, y, B. ‘and Skibenko, Ye, I., p. BOT, Ronferentsiya, The sys! 
tem has a wirror ratio Which can -be varied from 1.5 to Y,. To Predict the ion den. ! 
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‘AUTHOR: Borovik, Ye. S.3. Busol, F. I.; Kovalenko, V. A. 5 Skibenko, Ye. I.; Yuferoy 
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‘TITLE: Ionization of fast hyirogen atoms in a strong magnetic fiel.d 


SOURCE: AN UkrSSR. Magtiitnyys lovushki (Magnetic traps). Kiev, Naukova dunka, 1965, |° ~ 
4O-H4 a see - 2 


_ |. TOPIC TAGS: strong magnetic field, hydrogen plasma, gas ionization, charge exchanje, | © 
- | plasma physics, atom , fast particle bee a ae 
ABSTRACT: Data are given fron preliminary experiments on determining the fraction of 
a-hydrogen atoms with an energy of 30 kev ionized by the Lorentz force in a magnetic 
field with an intensity of up to 60 kev. In contrast to Sweetman's experiments (D. R. 
Sweetman, Nuclear Fusion Suppl. 1962, part 1, p 279) where the quantity a was evaluat- 
ed fron the stream of fast atoms generated during charge exchange between trapped . 

ions, the authors of this paper measured directly the number of ions formed when a 

beam of neutral hydrogen atoms passes through a magnetic field. A strong magnetic 

field was produced by two copper solenoids with internal and external diameters of 5 
and 22 cm respectively. The solenoids were cooled to low temperatures and supplied 
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by a battery of capacitors. , The buildup time for a maximun field intensity of about 
60 kilogauss in the center of the gap between the coils was 0.26 seconds. There was 

a 4.5% reduction in the fielid at a radius of 2.5 cn from ‘the axis. The beam of neu- 

tral hydrogen atoms was produced by charge exchange between an ion beam and a super- 

sonic jet of carbon dioxide frozen on a surface cooled by liquid hydrogen. The charge 
exchange target was 0.9 meters from the axis of the magnetic system. The fraction of 
the particles ionized in the central region of the field (with a radius of about 2.2 

cm) was determined by simultaneously measuring the equivalent "current" of the ntutra 
atoms and the ion current through the central collector (see figure) situated with re 
spect to the beam and to the two other collectors (input and output) in such a wiy 


- Diagram showing the location of the ion 


; collectors in the magnetic field: 
: | j--beam of hydrogen atoms; 2--diaphragm; 3-- 


central region of the field; 4--input collect 
| - OP3 S-~central collector; 6--output collector 
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| low 12-15 kilogauss) not one of the particles ionized in this region of the fieid can 
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"ACC NR AT6OO8BN2 6) 
muthal drift in the nonhomogeneous field only for the case of fields exceeding 25 
kilogauss. In the case of weaker fields, some of the ions from the central regicn ar 
incident on the input and ovtput collectors and when the fields are still weaker (be- 


reach the central collector. A curve is given showing the fraction of atems ionized 
in the central region of the field as a function of field intensity. A comparison be-|— 
tween this curve and the data in the literature on ionization thresholds and regions 
for individual levels of the: hydrogen atom with a given principal quantum number n 

shows that atoms with n = 9 are ionized in magnetic fields ranging from approximately | 
32 to 51 kilogauss. Ionization of atoms with n = 8 takes place in still stronger 
fields. Even in extremely strong fields, a continues to grow rapidly with an increase 
in H. In some experiments the current through the output collector was much greater 
than could have been expectid for residual gas ionization. This shows that a consi- 
derable number of hydrogen atoms may have been eacited to levels which allowed them a 
mean free path of several centimeters in strong magnetic fields without ionizaticn. 
Orig. art. has: 3 figures. | 
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SOURCE: AN UkrSSR. Hagntenyye lovushki (Wagne tic traps). Kiev, Naukova dumka , 1965, 


- hydrogen condensation: pump and data from preliminary experiment:s on the use of liquid 
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AUTHOR: Borovik, Ye. 5s3 Nikolayev, G. T.; Sharevskiy, B. A. Bt | 
ORG: none : 
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TITLE: Heated condensation. pumps is 


105-113 


TOPIC TAGS: high vaciuum” pump ultrahigh vacuum , “iow: temperature effect, Liquid - 
heliun Y Vag z/ | ‘ 
ABSTRACT: Heated condensation pumps. gerne Ga at hydrogen or helium tempera’ tures 
are designed for producing a superhigh vactum (1197202307!) mn. Hg) in large metal.ves 
sels for a relatively short time. The authors discuss the development of the heated 


helium in a heated condensation pump. It is pointed out that a nitrogen screen ‘has 
extremely low coefficient of absorption for thermal radiation under ultrahigh vacuum 
conditions unless it is specially darkened and therefore the trdrogen condensation pump 
is practically unprotacted by this type of screen from thermal radiation. It is. ai- | 
so noted that ‘an cil diffusion pump which has not been subjected to the action of at- 

mospheric air may operate without a nitrogen trap with no reduction in the ultranigh | 
vacuum characteristics of the installation. These facts were used to simplify thie con-|__ 
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struction of a heated hydrogen condensation pump by eliminating the nitrogen screen as 
well as to simplify and perfect the system for breaking in the installation by using | 
oil diffusion pumps. ‘The system of hot conditioning was also simplified by reducing | 
the temperature and duration of heating. It was found that normal heating of the in- | 
Stallation reduces the pressure to a minimum, after which it slowly increases at a rate 


equivalent to leakage of noncondensed gases into the system: “10 ° yR/sec when the | 


valve connecting the installation to the diffusion pump is closed. If the hydrogen | 
vapor is evacuated from the hydrogen pump, the increase in pressure begins 1.5--2 hours 
later. The mechanism ‘responsible for this phenomenon has not yet been studied in 
detail. However it has been. established that the sources of uncondensed gas are the | 
giass lead-ins of the inonometric tube, and also the flange connections which are 00l~ 
ed later than the walls of the installation. Additional cooling of the glass leads | 
or flanges reduces the effect. Preliminary experiments on the use of liquid heliim | 
in heated condensation pumps showed that these pumps produce a higher and more st.able 
-vacuum, other conditions being equal. These experiments are still in progress. Crig. 
art. has: 4 figures.. 
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TITLE: Vaporization of stainless etee), by Ht fons and penetration of these fons: in- 
_to the surface \4 1% 


SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova, dumka, 1.965, 
°1390-136 . : 


ABSTRACT: The authors studied the vaporization coefficient for stainless steel hom- 
barded by H, ions as well as the penetration factor for these ions. A diagram of 
the measurement chamber is shown in the figure. Before bombardment, the target was 
degassed by heating to approximately 400°C for three hours. Target 3 (made from | 
NIONST stainless steel) is fastened in holder 4. The target holder is insulated from| 
| the measurement chamber by a glass junction so that the ion current may be measured | 
| directly during bombardment of the target. The target was heated simultaneously with Ps 
| the measurement chamber by an external heater to approximately 300°C for three hours. 
' Collector 6 (made from 0.05 mm aluminum foil) is a truncated cone with a diameter of 
| 35 mm at the base and 24 mm at the apex. The collector is 70 mm long and is protect- |—~ 


| TCPIC TAGS: hydrogen, stainless steel, vaporization, charged particle 
{ 
i 
t 
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: pimp was used for Sdamating the ‘Reasurement, chamber during degassing. After heatting, 
tos 7 fates liquid helium was poured into the heliun 
condensation punps and liquid hydrogen was 
poured into hydrogen condensation pump I. | 
The measurement: chamber was then disconnect- 
ed from hydrogen condensation pump 2 by: heat~ 
ed metal valve 7. This method gave a final 
pressure of no more than 1°10 9 mm Hg. A 
beam of 35 kev H, ions incident on tanget 
3 was electrically recorded by applying a 
blocking potential across collector 6. The 
current of the ion beam was ordinarily 100- 
-180 ya. The hydrogen ions penetrate part 
way into the target as they strike and the 
vaporized metal of the target is accwnulat- 
ed by the collector. The following forinulas 
are given for calculating the coefficient o 
vaporization a and the penetration factor n: — 
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where AP, is the reduction in the weight of the garget; AP, is the increase in the 


weight of the collector; ¢ is the current of the H;* ion beam in amperes; q is the j 
charge of an electron in coulombs; ¢ is the time of target bombardment in seconds - i 
9.3°10°23 is the weight of a single iron atom in grams and 1.67°10724 is_the weight of, 
a single hydrogen atom -in grans, The results show a coefficient of 9°10 for vapori-| 
zation of stainless steel by 1H; dons with an energy of 35 kev, and a penetration jfac-!| 
tor of 0.5. Orig. art. has: 2 figures, 1 table. ? formulas, 
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TITLE: VGL-2 cryogenic magnetic trap 


SOURCE: Atommaya energiya, v. 21, no. 2, 1966, 130-131 

MAGHETIC TRAP DEVICE, . 
TOPIC TAGS: , magnetic tray, hydrogen plasma, deuterium, plasma heating, plasma in- 
jection, cryogenic liquid cooling/VGI-2 magnetic trap Of vic’. 


e, 
_ ABSTRACT: Since one of the means of producing a hot plasma ‘is to inject intense 
beams of fast neutral hydrogen or deuterium atoms into a magnetic field, where they 
can be ionized, the authors describe the processes accompanying the filling of a smal 
magnetic trap in which a strong magnetic field is produced. (Fig. 1) The trep dif- 
fers from earlier designs in that the strong magnetjc field up to (105 kG) is pro- 
- duced by a copper coil cooled with liquid nitrogenY fwhich is also used to cool the 
outside of the vacum chamber and thus permits a vacuum as low as V5 x 107-10 "orr to 
be maintained in it. Am Ardenne type source is used for the hydrogen-ion beam, the 
charge exchange being in a supersonic CO, stream condensed on a surface cooied to 
20.4K. The fraction of the neutral beam ionized in the wording region of the chamber! 
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Fig. 1. Diagram of VGL-2 trap. a- section 
along beam axis, b- along field axis; 1 - 
ion source, 2 = charge exchange chamber, 3 -- 
magnetic system, 4 - vacuum oh ia 5 - beam 
inlet, 6 + to pump, 7 - helium’Condensation | 
pump, ‘bi hydrogen jump, "9 = nitrogen screen - 
: AW. 
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ACC NR: ap6029801 


was of the order of 5 x 107. The plasma density was determined from the inteasity 
of flux of fast atoms leaving the plasma as a result of charge exchange between the 
ions and the residual gas, and also from the value of the injected current in the 
trap. The valuee obtained were % (3--4) x 107 and v 3 x 10 _en73, respectively, the 
difference being due to a small redistribution or the jon velocities in the plasma. 
Orig. art. has: 2 figures and 2 formulas {02] 
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Tempera ture dependence of the magnetic permeability and aniso“ropic 
energy in certain systems of mixed fserroxplana. Fiz.met. metallcved, 


18 no.53703-710 N '64, (MIRA 18:4) 
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BLINOVA, V.N.; DEMIDOV, A.A.; KOLIN, Ya.S.; MAKUSHKIN, Ya.G.; HMYZIN, L.M.; 
PERMYAKOV, N.P.; PONRDIIKO, A.I.; BOROVIK, .2.G-; YEFREMOV, I.A.; 
KOPAYGORODSKIY, A.Be; MARINOV, A.We;” HEKHOROSHKOVA, 0.I.; POKROVSKIY, 
A.P.; ROMANCVSKIY, A.A.; RASSADNIKOV, Ye.I., red.; SAVBL'YEV, V.J., 
red.; FRIDKIN, A.M., tekhn.red. 


[Blectric power in the Urals during the past 40 years} Energetika 
Ureala za 40 let. Moskva, Gos. energ. izd-vo, 1958. 141 p. 
(MIRA 11:5) 


(Ural Mountain region--Electric power) 
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BOROVIK, Zinoviy Grigor'yevich; MARKOV, K.M., inzh., retsenzent; 
at OVALE, A.Vey ingh., reds; DUGINA, N.A., tekhn. red. 


{Technological innovations for saving electric power ] Tekh 
nicheskie usovershenstvovaniia dlia ekonomii elektroenergii. 
Pod red.A.V.Kcvalenko, Moskva, Mashgiz, 1961. 30 p. 
(MIRA 15:4) 
(Electric furnaces) (Blectric power) 
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‘t Beotion, Militie Administration, Moscow. rt 
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"Magnetic Susceptibility of Solid Oxyeen 
Temperatures »" A. S. Borovik-Romanov, Ins 
Phys Problems, Acad Sci USSR 

" yol XXI, No 11, 


"Zghur Eksper 1 Teoret Fiz 
PP 1303-1308 
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USSR Physics - Low Temperatures 1 Mar 52 
Liquid Hydrogen 


"A New-Type Gas Thermometer ana the Deternination of 
the Temperature of Boiling Hydrogen," A. 5. Borovik- 
Romanov, ?. G. Strelkov, Moscow State Inst of Meas- 
ureg and Measuring Instruments 


"Dok Ak Nauk SSSR" Yol 83, No 1, PP 59-61 


By subject instruments the authors obtain the fol- 
- lowing value for subject temp of poiling hydrogen: 
20.380 + 0.0022°A. Submitted 9 Jan 52 by Acad M. M. 


Dudinin. 
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USSR/Fitting Out of laboratcries ~ Instruments, Their Theory, Construction, and 
Use, H 


Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 62010 


Author: Brovik-Romanov, A. S., Orlova, M. P., Strelkov, P. G. 
Nii as —_ 


Institution: None 
Title: Apparatus fo: Duplicating Boiling Point of Hydrogen 


Original 
Periodical: Zh. tekhn. fiziki, 1954, 24, No 7, 1219-1223 


Abstract: The apparatus consists of 4 dual condensation thermometer set in 
sockets of a copper block, immersed in a hydrogen bath together 
with a thoroughly checked platinum resistance thermometer. Errore 
in duplication of the boiling point of hydrogen by means of this 
procedure do not exceed 0.003°. ° 
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USSR /Physic Magnetic properties of icons FD-3249 


Card 1/1 Pub. 146 - 8/4 

Author : Borovik-Romanov , A. S.5 Kreynes, N. Me 

Title : Specetic peopertiss of trivalent ions of europium and samarium 
29, No 6(12), Dec 1955, 190-797 


Periodical : Zhur. eksp. i teor- fiz.,; 


: Measurements of the magnetic susceptibility of Bu,03, Smg03 (in two 
crystalline modifications) and of Smo(C20}, ) 3°20 H,0 from 12 to 300%. 
Te avthors discover & strong dependence of the magnetic properties 
of samarium ion upon the crystalline structure of the compound in 
which it is a constituent. With decreuse in the influence of the 
crystalline field the experimental curves of the temperature de- 
pendence of magnetic susceptibility approach the theoretic curve of 
Van Fleck for free ions. They descrite the apparatus used for tke 
measurement of the magnetic susceptibility in 4 wide range tempera- 
ture. The authors thank Professor P. G. Strelkov for his interest 
and Professor I. N- Zaozerskiy for supplying specimens and giving ad- 
vice. Twelve references. 


Abstract 


Institution : Moscow State Institute of Measurements and Measuring Instruments 


Submitted ¢ August 10, 1954 
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BOROVIK-ROMANOV, A. 5S. and ORLOVA, M. P. (Moscow) 


end Mu Carbonates and Mu-Oxydes," Paper 


"Magnetic Properties of Go 
Physics of Magnetic Phenomena, 


preserted at the Internetionsl Conference on 
Sverdlovsk, USSR, 23-31 May 1956. 
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Segge 
SUBJECT ussR / PHYSICS carp 1 / 2 pis 1325 
AUTHOR. OROVIK-ROMANOV, A.S., KARASIK, V-R-» KREJNES, Nit. us 
. PITLE Sromiieerert bitagmett st of the Dehydrated Sulphates of Ni + Fey 
Got’ 6ur* 
’ : 


PERIODICAL  Zurn.eksp.4 teor.fis, 31, fase. ty 18-24 (1956) 

Issued: 9 / 1956 yeviewed: 10 / 1956 
Apparatus and samples: Magnetic susceptibility 18 measured by the FARADAY method 
py means of an apparatus developed by BOROVIK-ROMANOV and KREJNES. This apparatus 
4g suited for measuring within the temperature range of 42-300°K. Temperature was 
measured by means of 2 copper-constantan thermocouple. Susceptibility was measured 
at different values of field strength of from 500-2500 oersted. All samples ex- 
amined were won by eliminating water from the corresponding crystal hydrates. 


Measuring results: The nagnetic susceptibility of all 4 dehydrated gulphases was 
measured at temperatures of from 13 te 300° K. For the molar susceptibility of 
NiS04s FeSO, and CoSO 4,978 1294 and 9,87 respectively was found. All these three 


sulphates have @ enaracteristic maximum of susceptibility at the CURIE temperature 
of Ty = 37°K for NisO,s 21°K for FeSO,, and 15,5°K for coSO,. At temperatures 


that are considerably higher than CURIE-temperature the CURIE-WEISS rule 
= o/(T + @) holds good for all sulphates. The suaceptibility of CuSO, in- 
creases noticeably at temperatures pelow 20° K, and it diminishes con- i 
siderably at ~ 35° K. various differences as against the results obtained by 
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. SUBJECT pssr / PHYS1US carD 1 / 2 PA - 1780 
AUTHOR . BOROV K-ROMATOV, é e S o9 ORLOVA, MM. P. 
TITLE The Magnetic Properties of the Carbonates of Cobalt and Manganese. 


. PERIODICAL furn.eksp.i teor.fis,31, fasc.4, 579-582 (1956) 
Issued: 1 / 1957 


Here the temperature dependence of the magnetic susceptibility of uinCO, and of 


a waterless CoCO, preparation is investigated within the temperature range of 
from 14 to 300°.” Three different HnC0, samples were investigated: an undried 


industrial preparation, end the same preparation dried at 160° C; the third 
preparation was made by the authors themselves by means of the heating fo: 20 
hours (at 160° ¢) of a saturated solution of MnCl, with Caco, in a sealed test 


glass. The values obtained in the case of the first and third sample were al- 
ways lower than in the case of the second. This is due to the presence of water 
in the first sample and of CaCO -remains in the second sample. After the 
necessary corrections the susceptibilities of all three samples were in agreement 
within the limits of measuring errors throughout the entire temperature range. 


Further, two samples of waterless CoC0O, were examined, which had been produced, 
like the MnCO,, by the heating of CoSl, and CaCO, in a sealed ampule. The results 


obtained for both samples were in agreement within the limits of measuring errors. 
Susceptibilities were measured by FARADAY'S method. The temperature depencience 
of the magnetic susceptibility of both carbonates at higher temperatures satisfies 
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gurn.ekap.i teor.fis,31,fasc.4,579-582 (1956) CARD 2 / 2 FA - 1780 
the law by CURIE-WEISS a " 6, (2 + @). The values of the constants C,, and @ 
are shown in a table. The same table contains the values of ett computed from 
the here measured values of C,, and the theoretical values of Lett computed on 


the assumption of the total "freezing in" of the orbital moments. 

Below a certain critical temperature T permeability increases sharply and de- 
pends considerably on field strength. Also a slight hysteresis is found. A% 
temperatures of less thar. qT and at. field strengths of more than 600 grstei the 
dependence of the magnetic moment M on the field strength H can be represented 
as the sum of two terms M = M+ 'H, Similar isothermes were obtained also 
for CoCO,. The temperature dependence of My jin the case of MnCO, and CoCO, has 
the shape which is characteristic of the "settling curve". However, at T-» 0 
the value of M. tends towards a considerably lower value than might be expected 


in the case of ferromagnetic saturation: For MnC0, : My = 68, Up oer * 32600, 
for CoG0,, : My = 400 to 1000, Me orr = 27200. The results obtained oan be ex- 


plained qualitatively by assuming that an antiferromagnetic process occurs in 
manganese- and cobalt manganate below T.: 


INSTITUTION: All-Soviet Institution for Physical, Technical, and Radiotechnical 
Measuring. 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9 


TO eT en ho NE Ge mee 
- 56-5-49/55 
ty VIK-ROMANOV AsSe , ORLOVA U.P. ; 
rll The lagatlg P : erties of Manganese Oxides at Temeratures 


of 20 + 300° K. (Magn’tayye svoy,stva Risley see 

margaripe pra temperaturaxh ot 20 do 300 hae —— 
PERIODICAL: Zhurnal ‘Eksperim, i Teoret. Fiziki, 1957; , 

pp 1255- 1256 (U.S.S.R.) 


i e 
ABSTRACT: In connection with the anomalous magnetic behavior of manganes 
carbonate below 31° K becoming known the | sepabaehi an ie fe 
investigated with a temperature 
saperpy eccanion the following was found with respeot to their 
io behavior. . 
i iin, tas ferromagnetic properties below 42,5 Ks 
2.) Mng03 xemains a pasamagnetic substance within the entire in- 
: ° 
vestignted temperature domain of 20-300" K. coineiiuice eine: 
TATION: All-Union Scientific Research Institute for Physical- 
PRESENTED BY: diotechnical lieasurements 


AVATLABLB: Library of Congress 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9" 


APPROVED FOR RELEASE: 06/09/2000 


CIA-RDP86-00513R000206510017-9 
Borevix—femaver, PS, 


AUTHORS Astroy, D.N. ,Borovik-Romanoy, A.S.,0rlova, K.P. 56-3-49/59 
TITLE The Magnetic >roperties of Cobalt Fluoride in the Antiferromagnetic 
State. 
(Magnitnyye svoystva ftorida kobal'ta ¥ antiferromagnitnom sost- 
oyanii ) (Letter to the Editor) 
PERIODICAL Zhurnal Ekeperim.i Peoret -Fisiki, 1957 Vol 33,Nr 3.PP 812-814 (USSR) 


ABSTRACT From the measured dependence of reciprocal susceptibility on ,ampera- 
ture a mininua for CoF, at 36°K is observeadle which oocurs simul- 
taneously wish the jump on the occasion of the measuring of heat 
capacity .The magnetic susceptibility obeys the Curie-Welss relation 
above 559°K with the constants (@ =-50 and Cm = 0,875 (per mol. 

A strong anisotropy of the Cott -ions in the paramagretic state was 
further observed as & peculiarity for CoFp-There are 2 figures. 


ASSOCIATION All-Union Inatitute for Physical -Technical and Radioteonnical Nea- 
surements» (Vsesoyuznyy institut fiziko-tekhnicheskikh 4 radiotekh- 
nicheskikh jzmereniy)- 
SUBMITTED June 20, 1957 
AVAILABLE Library of Congress - 
Gard 1/1 
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” AUTHORS: Rorovik-Romanov, A.S., Kreynes, N.M. 56-5-6/46 
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4 TITLE: An Anomalous lug gretic Transition in Anhydrous Copper Sulphate 
(Ancmal 'nyy nagnitnyy perekhod v vezvodnom sul'fate medi 


PERIODICAL: Zhurnal bksperimental 'noy i Teoreticheskoy Fisiki, 1957 
Vol. 33, Nr 5»y pP> 1119-1122 (USSR) 


ABSTRACT: Two anhydrous small crystalline CuS04 -preparations {(apprex. 
4X 0,2 X 052 mm ) obtained by different ways, were examined 
within the temperature range of 1,5 to 300 K with respect to their 

magnetic properties. 

tt resalts from the curve of functional relationship of tempsr- 
ature of the reciprocal molecular susceptibility (1/% ) that 
between 300 and 120°K, with the parameters 6 = -77,59 and Cs 

= 0,517; the low of Curis-Weiss is complied with. At Ty = 34,4°K 
a clear vreak occurs from which on CuS04 jig likely to become 
anti-fexromagnetic. She transition into the anti-ferromagnetic 
state is accampanied by an anomalous jnorease of the susceptibi- 
lity up to the double value, within a temperature interval of 
~1,50K. This phenomenon occurs with all investigated field 
strengtns of 3570, 6660, 9700, 11780 and 12900 Oe. There are 4 
figures and 5 references, 3 of which are Slavic. 


he Sy p 4 Ete ee 
caret” 9 L. fbugere ek Pret bene on v7? S ws ve, wie. “ le RSS 


Teedencca’ “ Kg device , Vin pares, 


APPR 
OVED FOR RELEASE: 06/09/2000 _—CIA-RDP86-00513R000206510017-9" 


